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Classical statistical analysis and econometric analysis always default individual 
independence and homogeneity in space，and ignore the individual spatial correlation 
and heterogeneity. These often make estimated results in bias. By using spatial weight 
matrix and constructing spatial lag factor, spatial econometric models can be able to 
handle some of the economic data related to the location through the introduction of 
the space heterogeneity and correlation to the model. So spatial econometric model is 
a very active research branch in the field of econometrics .Especially, estimation of 
spatial econometric model and its application in the empirical analysis have been the 
focus of attention of scholars. 
    From the existing research literature, there is relatively small research about 
bayesian estimation of spatial econometric model at home and abroad, and its 
application research is even more scarce. Therefore, this article focused on bayesian 
estimation of several types of cross-section data spatial econometric model and its 
application in the economic and financial field, which will have important theoretical 
significance and practical value. 
    The main work and innovation in the paper is reflected in the following aspects: 
    Firstly, in the research model, taking into account the broad applicability of the 
spatial model and the prevalence of the non-linear relationship between variables in 
the economic system, this article combined non-parametric model and spatial 
econometric model, and studied estimation as well as its application of the general 
spatial lag model, non-parametric spatial lag model, spatial lag single index model 
and semiparametric spatial lag model gradually in depth . 
    Secondly, from the research methods, estimation of four types of models is based 
on the traditional methods, but with the development of bayesians, bayesian methods 
are applied gradually to the spatial model as well as the non-parametric model 
estimation. Therefore, this paper aimed to discuss application of bayesian estimation 
















method to infer posterior distribution, but also used Gibbs sampling method, 
Metroplis-Hastings algorithm and Reversible Jump Markov Chain Monte Carlo 
sampling method. 
    Thirdly, in the research content and applications, the paper used bayesian 
estimation method to study four types of spatial econometric models. And the 
resulting model estimation method was used in the economic field. We mainly 
explored the relationship between the economic growth and China's energy 
consumption. In the empirical analysis, we applied the general linear model, the 
general spatial lag model, spatial lag single index model to estimate the relationship 
between the economic growth and China's energy consumption, and compared the 
estimation results to produce some meaningful research process and empirical results. 
The main content of this paper is organized as follows. The first chapter is the 
introduction section which mainly introduced the topic background and research 
significance, as well as spatial econometric theoretical basis. In the second chapter, 
we made a system introduction of bayesian method theoretical basis. In chapter3, we 
proposed bayesian estimation method to the general cross-section data spatial lag 
model and used Gibbs sampling method and Metroplis-Hastings algorithm to estimate 
parameters. In chapter4, the general spatial linear model was extended to 
non-parametric spatial lag model, and a bayesian estimation method is also proposed. 
We also used Gibbs sampling method, Metroplis-Hastings algorithm and reversible 
jump MCMC sampling methods to estimate parameters. In chapter5, a special class of 
non-parametric spatial model-- spatial lag single index model was considered. We 
also proposed a bayesian estimation method and used Gibbs sampling method, 
Metroplis-Hastings algorithm and reversible jump MCMC sampling methods to 
estimate parameters. In chapter6, we discussed the bayesian estimation of 
semiparametric spatial lag model. The seventh chapter was the empirical analysis 
section in which the derived model estimation method was applied to economic 
sphere. In this section, we mainly discussed the relationship between the economic 
growth and China's energy consumption. In the empirical analysis, we applied the 
















estimate the relationship between the economic growth and China's energy 
consumption, and compared the estimation results.  
The eighth chapter was the research conclusion section in which the main work 
of the thesis was summarized and the future research was expected. 
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